Retrovirus-mediated in vivo gene therapy using the herpes simplex virus thymidine kinase gene against carcinomatous peritonitis.
Carcinomatous peritonitis is characterized by massive malignant ascites, while peritoneally disseminated carcinomatosis is characterized by a large number of metastatic solid tumors in the peritoneal cavity. Although both are fatal end-stage manifestations of malignancies derived from the digestive system, the former is usually more serious than the latter due to massive malignant ascites. Although the effectiveness of gene therapy against peritoneally disseminated carcinomatosis has been shown in animal experiments, its effectiveness against carcinomatous peritonitis remains to be examined. A carcinomatous peritonitis model was made by inoculating murine hepatocellular carcinoma cells, MH134, into the peritoneal cavity of syngeneic C3H/He mice, resulting in production of massive malignant ascites without development of intraperitoneal solid tumors. Model animals were injected intraperitoneally with retroviruses carrying the herpes simplex virus thymidine kinase (HSV-tk) gene followed by ganciclovir (GCV) treatment. Retrovirus-mediated in vivo gene therapy with the HSV-tk/GCV system was shown to have a significant impact on survival of animals with carcinomatous peritonitis not only at an early stage, but also at an advanced stage. Furthermore, repeated injections of HSV-tk-carrying retroviruses significantly prolonged the survival of animals with carcinomatous peritonitis compared with a single injection protocol. When intraperitoneal administration of recombinant interleukin-2 (IL-2) was added to the HSV-tk/GCV system, levels of IL-1beta and IL-2 in malignant ascites were significantly increased, resulting in significantly reduced ascite volume and prolonged survival. Our results indicate the feasibility of retrovirus-mediated in vivo gene therapy with the HSV-tk/GCV system plus IL-2 treatment against carcinomatous peritonitis.